The approach to patients with indeterminate pulmonary nodules is poorly defined. Should every pulmonary nodule be biopsied, is needle biopsy adequate, and other questions are challenges. Video assisted thoracic surgery or thoracoscopy has added a new diagnostic possibility which is evaluated in this paper. Fifty-five patients underwent thoracoscopy for diagnosis of a solitary pulmonary nodule. There were few complications and mortality was zero. A definitive diagnosis was obtained in all patients, although one required a second thoracoscopic wedge resection and 10 required conversion to an open thoracotomy.
INTRODUCTION
The recent surge ofpopularity of endoscopic or minimally invasive surgery has brought carcinoma of the lung, the most common visceral cancer in the United States, into the arena of thoracoscopy or video assisted thoracic surgery (VATS), but its role is not yet defined. A possible therapeutic role with performance of wedge resection as a definitive treatment of small lung tumors is not promising, as local recurrence and survival rates indicate that any resection less than lobar is inadequate for cure oflung cancer (Ginsburg, personal communication) . Until anatomic resection such as lobectomy and pneumonectomy are established as standard thoracoscopic procedures, it appears that possible routine roles for thoracoscopy in the care of lung cancer patients are diagnosis and/or intrathoracic staging. We, therefore, reviewed our experience with video assisted resection ofpulmonary abnormalities to assess the diagnostic role of VATS. A particular interest was the possibility that VATS might improve early diagnosis ofnonsmall cell lung cancer. Despite excitement over mul-timodality therapeutic approaches, little progress has been made in the improvement of overall survival of lung cancer patients. Earlier detection would presumably identify patients with an earlier stage of disease, thus improving the possibility of efficacious treatment and cure.
MATERIALS AND METHODS
VATS is performed with a standard 0-degree viewing camera placed through a 10-mm port. Additional ports ofvarying size are placed for access as needed. Multiple retracting and/or grasping instruments are employed and a 30-mm endostapler is used to perform the wedge resections. We utilized one-lung anesthesia with a double lumen endotracheal tube. CO2 insuffiation for lung collapse to aid in visualization has not been required.
The patient is positioned in a lateral decubitus position and initial access is gained through a midaxillary port, inserted after finger inspection to assure the absence oflocal adhesions between lung and pleura. After deflation of the ipsilateral lung, the thoracoscope is introduced to visualize the insertion of all subsequent ports. Adhesions are divided with electrocautery. Ports are placed according to the location of the parenchyma to be biopsied with the goals of having them spread apart rather than close to- gether and having them oriented with rather than toward the camera which can lead to an awkward "fencing" scenario. A typical distribution is shown in Figure 1 . It is occasionally necessary to enlarge a port access incision to allow finger palpation of the tissue and/orto facilitate tissue removal. Figure 2 provides the radiographic appearance of this patient and is illustrative of the type of small, peripheral nodule that was present in most of our patients.
RESULTS
The diagnoses that were obtained are listed in Table 1 (Lewis et al.) . Accordingly, thoracoscopic approaches are not now generally believed to be ready to be considered proven surgical alternatives for curatively intended surgical treatment of nonsmall cell lung cancer.
We evaluated the value of VATS as it relates to diagnosis. There are multiple aspects to this. In the case of a solitary pulmonary nodule, VATS wedge resection provides the entire specimen for histologic examination, thus establishing a certain diagnosis by eliminating the possibility of a false negative result. If nonsmall cell lung cancer is found, definitive surgical resection can be performed via a standard thoracotomy at the same time or can be deferred. If a benign diagnosis is established, no further cancer followup is required and the patient's peace of mind is assured. This benefit is achieved without the necessity of a thoracotomy. We are able to establish a definitive diagnosis in 44 of45 patients, an accuracy rate of 98%. This allowed institution ofdefinitive therapy in the cancer patients and definitely excluded cancer, and worry, in the other patients.
The diagnostic value of both bronchoscopy and fine needle aspiration biopsy (FNAB) are well established and both will continue to have an important role. The majority of our patients had small, peripherally located pulmonary nodules which accounts for the low diagnostic yield of these procedures in this group. We propose that VATS should be used as a standard part of the armamentarium for diagnosis of solitary pulmonary nodules. As outlined in Figure 3 , patients should start with the standard chest x-ray and CT scan for staging of their disease. VATS should usually follow a nondiagnostic bronchoscopy or FNAB. Alternatively, VATS can be considered as the initial and definitive diagnostic method, especially for peripheral lesions. Either way, the value of thoracoscopy is to make a definitive diagnosis.
Our experience demonstrates another diagnostic role for VATS. That is, for evaluation of single or multiple lung nodules in patients with known cancer. Again, the principal benefit is obtaining the entire specimen for histologic examination without having to expose the patient to the discomfort, morbidity, and mortality of a standard thoracotomy. FNAB is, again, a reasonable way to begin the evaluation in these patients. When it is not diagnostic or when the yield of FNAB can be predicted to be low, such as in our patient illustrated in Figure 3, At present, thoracoscopic identification and biopsy of pleural based nodules is more straightforward than location and removal ofdeeper seated, intraparenchymal nodules. Many groups are now working to establish reliable methods to solve this challenge, such as intraoperative ultrasound, radiologic fine needle placement, or methylene blue staining of the overlying lung. With experience, patience, and the utilization of these sophisticated localization techniques, the ability to find and remove these buried nodules will improve.
VATS is a versatile technique. Its safety and efficaciousness, which will only improve over time, argue for its routine use in the diagnosis of lung nodules.
